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{54} Abstract Title 

Sleeve for protecting all-dielectric cable from dry band arcing 

(57) A sleeve 22 for use adjacent an earthed suspension region 20 of an ali'dielectric self-supporting 
overhead cable 10 for limiting dry band arcing comprises mennbers (34, Rg 1) for fitting to the cable adjacent 
this region 20 and elements 38, 40, 42, 44 for defining two closures 28, 30. These clo^ucgs are engageable with 
the cable at longitudinally spaced apart locations for forming, with the cable and s^^e^ closed zona J2 
between the closures. The sleeve keeps the outer surface of the cable dry over a portion 24 thereof adjacent 
the region 20 which would otherwise be susceptible to dry band arcing. 

The closures 28, 30 may be provided with a sealing means. The sleeve 22 may be made of a 
hydrophobic electrically insulating material. 
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At least one drawing origins Hy filed was informal and the print reproduced here is taken from a later filed formal copy. 
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Limiting electrical degradation of all-dielectric self supporting cables 

This invention relates to limiting electrical degradation of all-dielectric 
self-supporting (ADSS) cables. 

When ADSS cables are suspended from towers from which power 
transmission lines are also suspended, they can suffer from electrical 
degradation caused by dry band arcing. 

Dry band arcing arises since there is an induced voltage gradient along 
the length of the ADSS cable and although this voltage gradient does not 
present a problem if the cable is dry, if the cable surface becomes electrically 
conductive due to moisture thereon a current is drawn along the length of the 
cable. This current is greatest at the tower where the cable is suspended and at 
earth potential and will dry the cable surface leading to a break in the 
previously continuously electrically conductive surface. This break can extend 
around the cable to form a dry band and arcing across the dry band can 
degrade the cable. 

An object of this invention is to limit such dry band arcing adjacent the 
earthed suspension regions of ADSS cables. 

Briefly this is achieved by maintaining the outer surface of the cable dry 
over a p>ortion thereof adjacent the earthed suspension region. 

In an article entitled 'Arc control devices for use on all-dteleg tnc self- 
supporting optical cables* in lEE Proceedings- A, Vol. 140, No. 5, September 




1993 to which reference is directed there is disclosed a rain shield for shielding 
an ADSS cable from rain adjacent an earthed suspension region. This rain 
shield comprises a cylinder fitted to the cable adjacent the earthed suspension 
re^on so that the cable runs along the axis of the cylinder. The end of the 
cylinder closest to the earthed suspension region is closed and the opposite, or 
span, end is open. It is stated that if the ratio of the shield length to the 
annular gap between the shield is high enough, say by a factor of ten, ingress 
of rain and the deposition of pollutant will be successfully prevented. 
However, it is acknowledged that atmospheric condensation such as fog or 
dew will still be deposited on the inside of the shield. Such condensation will 
also be deposited on the cable inside the shield providing conditions for dry 
band arcing. 

The present invention enables the provision of a more certain way of 
preventing the cable adjacent the earthed suspension re^on becoming wet 
either through rain or condensation. 

The invention provides a device for use adjacent an earthed suspension 
region of an all-dielectric self-supporting cable suspended in an electric field at 
said re^on from a tower or the like for limiting dry band arcing adjacent said 
region, said device comprising means for defining a sleeve for fitting to the 
cable adjacent said region and means for defimng two closures for the sleeve, 
which closures are engageable with the cable at longitudinally spaced apart 
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locations for forming with the cable and sleeve a closed zone between the 
closures. 

The invention also includes an installation comprising an all-dielectric 
self-supporting cable suspended at an earthed suspen^on re^on thereof in an 
5 electric field, from a tower or the like having a device as defined in the last 
preceding paragraph fitted to the cable adjacent said earthed re^on. 

Preferably, the device is axially split for ease of installation and in this 
case the means for defining the sleeve comprises at least two hinged or 
separate members fittable together to form said sleeve. In this case, the two 
10 closures may comprise respective elements conneaed to said members. 

The device advantageously fiirther comprises clamp means for 
clamping said members together when they are fitted together to form said 
sleeve. 

Each of said closures may be provided with or comprise a resilient seal 
15 means for sealingly engaging the cable when said sleeve is fitted to said cable. 
At least one, and preferably each, of said seals means may comprise a plurality 
of deformable fins for sealingly engaging the cable at longitudinally spaced 
apart locations. 

In each of the illustrated embodiments, one of said closures is provided 
20 at one end portion of said sleeve and the other of said closures is provided 
intermediate said one end ponion and the opposite end portion of the sleeve. 



which opposite end portion is open. In one of these embodiments the open 
end portion flares radially outwardly towards its free end. 

Advantageously, the external surface of at least a portion of said sleeve 
comprises radially extending surface portions. To this end, said portion of the 
sleeve may have the configuration of a bellows. 

Preferably, at least the means for defining said sleeve are formed from a 
hydrophobic, electrically insulating material. 

The invention also includes an installation comprising an all-dielectric 
self-supporting cable suspended at an earthed suspension region thereof in an 
electric field from a tower or the like having a device comprising a sleeve and 
two closures therefor fitted to the cable adjacent said region, said closures 
enga^ng the cable at two spaced apart locations therealong and forming with 
the cable and sleeve a closed zone between the closures. 

In the illustrated embodiments, one of said closures is provided at an 
end of said sleeve closest to the earthed suspension re^on and the other of 
said closures is provided intermediate said end and an end of the sleeve remote 
from the said region, the end of the sleeve remote from said region being open. 

The invention also includes a method of limiting dry band arcing 
adjacent an earthed suspension region of an all-dielectric self-supporting cable 
suspended at sjud region in an electric field from a tower or the like, 
comprising maintaining the outer surface of the cable dry over a portion 



thereof adjacent the earthed suspension region by sealing off said portion from 
the environment. 

In order that the invention may be better understood, two embodiments 
thereof, which are given by way of example only, will now be described with 
reference to the accompanying drawings, in which: 

Figure 1 is a schematic side view of a device forming a first 
embodiment shown installed on an ADSS cable adjacent an earthed suspension 
region thereof; 

Figure 2 is a view similar to that of Figure I, but with the device shown 

in axial cross-section; 

Figure 3 is a view taken in the direction of arrow III in Figure 1; and 
Figure 4 is a schematic side view of a device forming a second 

embodiment shown installed on an ADSS cable adjacent an earthed suspension 

region thereof; 

Figure 5 is a view similar to that of Figure 4, but with the device shown 
in axial cross-section; and 

Figure 6 is a view taken in the direction of arrow VI in Figure 4. 

Referring first to Figures 1 to 3 there is shown a portion of an all- 
dielearic self-supporting cable 10 disposed to one side of a location 12 on the 
cable at which the cable is supported by means of a suspension device 
(indicated by chain dotted line) 14 attached to a tower (not shown) from which 
a power transmission cable (not shown) is also suspended. The arrangement 



to the other (left hand as viewed in Figure 1) side of the location 12 is 
substantially the same. 

The cable 10 is provided with mechanical reinforcement 16 which is 
formed by one or more helically wound metallic members 18 and which 
extends to each side of the above-mentioned location 12. This reinforcement 
16 is provided to spread the load imposed by the suspension device 14 on the 
cable and is at earth potential providing an earthed suspension re^on 20 of the 
cable. 

In order to limit dry band arcing adjacent the earthed suspension region 
20, a device 22 is fitted to the cable 10 adjacent region 20 in order to maintain 
a portion 24 of the cable dry by sealing off that portion 24 from the 
environment. 

The device 22 comprises a sleeve 26 provided with two closures 28, 30 
which engage the cable 10 at longitudinally spaced apart locations and form 
with the cable and sleeve a closed, or 'dry*, zone 32 between the closures for 
the portion 24 of the cable which is to be maintained dry. 

To facilitate fitting of the device 22 to the cable 10, the device is axially 
split and the sleeve is formed by at least two hinged or separate members 34, 
36 which are fittable together about the cable. 

Closure 28 comprises respective elements 38, 40 connected to 
members 34, 36 and closure 30 comprises respective members 42, 44 
connected to members 34, 36. 



Whilst the members 34, 36 may be simply snap fittable together to form 
the sleeve, advantageously additionally or alternatively one or more clamps 
circumscribing the sleeve may be provided to secure these members together. 

Each of the closures 28, 30 is provided with a respective resilient seal 
46, 48 for sealingly engaging the cable when the sleeve is fitted to the cable. 
The seal for each closure comprises respective portions connected to the 
elements of that closure. 

As shown in Figure 2, the closure referenced 28 is provided at the end 
portion of the sleeve 26 closest to the earthed suspension region 20 and the 
closure referenced 30 is provided intermediate that end portion and the 
opposite end portion which is left open. Thus the device provides in addition 
to the closed or 'dry* zone 32, an open zone 33. 

Figures 4 to 6 illustrate an alternative embodiment and parts in these 
figures which correspond to parts in Figures 1 to 3 have been given like 
references increased by 100. 

The device 122 is generally similar to the device 22 and comprises a 
sleeve 126 provided with two closures 128, 130 formed by respective seals 
146, 148 which sealingly engage the cable 10 at longitudinally spaced apart 
locations to form with the cable and sleeve a closed zone 132 for the portion 
24 of the cable which is to be maintained dry. The sleeve and closures/seals 
are axially split as disclosed in relation to the first embodiment and similarly 
one closure 128 is proved at the end portion of the sleeve closest to the 
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earthed suspension region 20 and the other closure 130 is provided 
intermediate that end portion and the opposite end portion which is left open. 
Each of the seals 146, 148 comprises a plurality of deformable fins or ribs 
which extend circumferentially about the cable for sealing enga^ng the cable 
at spaced apart locations. Respective clamps 147, 149 extend about the seals 
146, 148 to clamp them and thus the sleeve members 134, 136 to which they 
are connected to the cable. Alternatively, the clamps may extend about 
portions of the sleeve which engage radially outer portions of the seals. 

In this embodiment the sleeve comprises two longitudinally adjacent 
portions 152 and 154. Portion 152 extends between the closures 128, 130 and 
defines a closed or 'dry* zone 132, and portion 154 extends fi-om the 
intermediate closure 130 to the open end of the sleeve and defines an open 
zone 133. As illustrated, portion 152 of the sleeve has the configuration of a 
bellows, thereby providing the external surface of this portion of the sleeve 
with radially extending surface portions 156. Portion 154 has a constant 
circular cross-section throughout except for its open end portion 158 which 
flares radially outwardly towards its firee end 160. 

The longitudinal portions 152 and 154 of the sleeve may be formed 
separately and connected together by or with the closure 130 during fitting of 
the device. 
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In both of the above-described embodiments at least the members 

which form the sleeve of the device are preferably formed from a hydrophobic, 

electrically insulating material such as a fluoro polymer. 

The closed zones 32, 132 formed by the respective devices may extend 
5 between 30% and 70% of the length of the device and in the illustrated 
embodiments they extend approximately half of this length. The length of the 
sleeve portions from the intermediate closure 30, 130 to the open end is 
preferably at least five times the average width of the annular gap between the 
cable and this sleeve portion - ie in the open zone. The minimum width of this 
10 annular gap is at least 75% of the diameter of the cable. Typically, for a ADSS 
cable having an outside diameter of 15 mm the device 22, 122 is from a half to 
one meter long; the length of the closed or 'dry* zone is about half the length of 
the whole device; and the minimum width of the annular gap in the open zone 
33, 133 is l2Vz mm. 

15 Operation of the devices will now be described with particular 

references to Figures 2 and 5. 

Firstly, it will be appreciated that if the surface of the cable is dry no 
current will flow along its length. If, however, the cable surface becomes wet 
current will flow towards the earthed suspension region 20 because of the 

20 voltage gradient. Typically the electric field adjacent region 20 due to adjacent 
power cables (not shown) is lOkV and above, for example, 20kV. 

The devices 22, 122 are provided to maintain the outside of the cable 
dry over the portion 24 of the length of the cable adjacent the earthed 
suspension regions 20 and disposed in the closed or 'dry* zone 32, 132 

25 provided by the device in order to prevent dry band arcing on that portion. 
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The portion of the device 22, 122 which defines the open zone 33, 133 
functions in the same way as the rain shield discussed above. That is it 
substantially shields the cable within the open zone fi-om rain but does not 
prevent condensation being deposited on the cable. However, the open zone is 
spaced sufficiently fi-om the earthed suspension region 20 that dry band arcing 
will not occur on the portion of the cable disposed within the open zone when 
that portion is wet. Current will flow as indicated by arrows A in Figures 2 
and 5 along the wet cable within the open zone 33, 133; along the inside of the 
sleeve portion defining the open zone; and along the whole of the outside of 
the sleeve to the earthed suspension region 20. Dry band arcing may occur on 
the outer surface of the sleeve adjacent the region 20, but this degrades the 
device, which is easily replaceable, rather than the ADSS cable 10. 

The bellows configuration of the portion 152 of the sleeve provides a 
tortuous path for the flow of current between the cable and the earthed 
suspension region. 

If the sleeve is formed from a hydrophobic material, the inside of the 
sleeve should remain sufficiently dry to prevent the flow of current therealong. 
However, the outside of the sleeve may in time lose its hydrophobic 
characteristics due to exposure to the environment and when wet will be at 
earth potential. Thus in this case, the annular gap between the fi-ee open end 
of the sleeve and the cable should be large enough to prevent arcing 
thereaCTOss. 



II 

From the foregoing it will be appreciated that the use of the device as 
described maintains the outer surface of the cable dry over a portion thereof 
adjacent the earthed suspension region which portion would be susceptible to 
dry band arcing if wet. 



CLAIMS: 
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1 A device for use adjacent an earthed suspension region of an aU- 
dielectric self-supporting cable suspended in an electric field at said region 
from a tower or the like for limiting dry band arcing adjacent said region, said 
device comprising means for defining a sleeve for fitting to the cable adjacent 
said region and means for defining two closures for the sleeve, which closures 
are engageable with the cable at longitudinally spaced apart locations for 
forming with the cable and sleeve a closed zone between the closures. 

2. A device as claimed in claim 1 . wherein said device is axially split such 
that said means for defining said sleeve comprise at least two hinged or 
separate members fittable together to form said sleeve. 

3. A device as claimed in claim 2, wherein said means for defining said 
two closures comprise respective elements connected to said members. 

4. A device as claimed in claim 2 or 3 further comprising clamp means fc 
clamping said members together when they are fitted together to fonn said 
sleeve. 
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5. A device as claimed in any one of the preceding claims wherein each of 
said closures is provided with or comprises a resilient seal means for sealtngly 
engaging the cable when said sleeve is fitted to said cable. 

S 6. A device as claimed in claim 5, wherein at least one of said seal means 
comprises a plurality of deformable fins for sealingly engaging the cable at 
longitudinally spaced apart locations. 

7. A device as claimed in any one of the preceding claims wherein one of 
10 said closures is provided at one end portion of said sleeve and the other of said 

closures is provided intermediate said one end portion and the opposite end 
portion of the sleeve, which opposite end portion is open. 

8. A device as claimed in claim 7 wherein said open end portion flares 
1 5 radially outwardly towards its fi-ee end. 

9. A device as claimed in any one of the preceding claims wherein the 
external surface of at least a portion of said sleeve comprises radially extending 
surface portions. 

20 

10. A device as claimed in claim 9, wherein said portion of the sleeve has 
the configuration of a bellows. 
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11. A device as claimed in any one of the preceding claims wherein at least 
the means for defining said sleeve are formed from a hydrophobic, dectricaUy 
insulating material. 

12. A device for use adjacent an earth suspension re^on of an all-dielectric 
self-supporting cable suspended in an electric field at said re^on fi-om a tower 
or the like for limiting dry band arcing adjacent said region, said device being 
substantially as hereinbefore described with reference to Figures 1 to 3 or 4 to 
6 of the accompanying drawings. 

13. An installation comprising an all-dielectric self-supporting cable 
suspended at an earthed suspension region thereof in an electric field from a 
tower or the like having a device as claimed in any one of the preceding claims 
fitted to the cable adjacent said earthed region. 

14. An installation comprising an all-dielectric self-supporting cable 
suspended at an earthed suspension region thereof in an electric field from a 
tower or the like having a device comprising a sleeve and two closures therefor 
fitted to the cable adjacent said region, said closures engaging the cable at two 
spaced apart locations therealong and forming with the cable and sleeve a 
closed zone between the closures. 
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15. An installation as claimed in claim 14, wherein one of said closures is 
provided at an end of said sleeve closest to the earthed suspension region and 
the other of said closures is provided intermediate said end and an end of the 
sleeve remote from the said region, the end of the sleeve remote from said 
region being open. 

16. A method of limiting dry band arcing adjacent an earthed suspension 
region of an all-dielectric self-supporting cable suspended at said region in an 
electric field from a tower or the like, comprising maintaining the outer surface 
of the cable dry over a portion thereof adjacent the earthed suspension region 
by sealing off said portion from the environment. 
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